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Abstract (Basic): TW 226478 A 

A crystalline silicon film is obtained by selectively forming 
films, particles or clusters containing nickel, iron, cobalt, 
ruthenium, rhodium, paradium, osmium, iridium, platinum, sacndium, 



titanium, vanadium, chrome, manganese, copper, zinc, gold, silver or 
their silicides in the form of island, line, stripe, dot or film on or 
under an amorphous silicon film and using them as a starting point, by 
advancing crystallisation by annealing at a temp, lower than the normal 
crystallisation temp, of an amorphous silicon. 

ADVANTAGE - A transistor whose leak current is low and a transistor 
in which mobility is high are obtained at the same time in the 
structuring and a dynamic circuit having a thin film transistor by 
selectively forming a cover film on a semiconductor layer which is to 
become an active layer of the transistor and by thermally crystallising 
afterwards. 

Dwg.1/11 

US 5403772 A 

A method of mfg. a semiconductor device comprises selectively 
forming a catalyst (2) on a substrate (1A), forming an a-Si film (1) on 
the substrate in contact with the catalyst, and annealing in an atmos. 
contg. at least one of 02,H2 and N2. This crystallises the a-Si film. 

Also claimed is a method as above in which the catalyst is Ni or 
other transition metal and the Si film is patterned into an island 
after annealing. Further claimed is a method as above in which the 
catalyst is formed after the a-Si film. 

Also claimed is a method as above in which the a-Si is mask coated 
and this coat patterned before a catalyst coating is formed, annealing 
forms a silicide layer, the coating is removed, an annealing 
crystallises the Si laterally adjacent to the silicide. 

Further claimed is a method as above in which the Si film is formed 
over the catalyst, annealed, and then partly etched. 

Also claimed is a method in which a gate insulating film and gate 
electrode are formed on the crystallised film and dopant diffused in 
using a gate mask. 

Further claimed is a method as above of mfg. a CMOS device in which 
the semiconductor film is formed only on a driving circuit of a PMOS. 

Also claimed is a method as above for mfg. a matrix type device. 

USE - For thin film transistors for liq. crystal display devices. 

ADVANTAGE - The transistors have low leak current yet high mobility 
and device area is reduced. 
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ABSTRACT 

PURPOSE: To provide a method of manufacturing a semiconductor element like 
a thin film transistor wherein a silicon film in an actually amorphous 
state is annealed and crystallized at a temperature lower than the 
crystallization temperature of ordinary amorphous silicon. 

CONSTITUTION: On or under an amorphous silicon 1 film, a coating film, 

particles, clusters, etc., having island type, line type, stripe type, dot 

type, and film type nickel, iron, cobalt, ruthenium, rhodium, palladium, 

osmium, iridium, platinum, scandium, titanium, vanadium, chromium, 

manganese, copper, zinc, silver, of silicide of them, etc., are selectively 

formed. By performing annealing at a temperature lower than the 

crystallization temperature of ordinary amorphous silicon 1, 

cyrstallization is progressed from the silicon 1 as the starting point, and 

a crystal silicon film 3 is obtained. A semiconductor element like a thin 

film transistor is formed by using the crystal silicon film 3. 
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tl & C9&g7clSia*±tecDKj££#^ Til ICjgM bT«3> 
<H£fcJ:oT. *SJ&->U3>©««£i£tfT«0><. ft 

I4»*u<ftv». una. ■flu&wtj&gfefc'&iire. ± 

[0 0 11] C©J:5t1*]e©«Bf*»6Je3fl«o*:*8a-> 

«. *5«t©ffi*j&W*RI:::fiF«ELT» -t©fc«>*Satt 
10 0 12] CCDlSiMbOttJSettfttUTOT* 

r x •> u n >m\**mmmifi'>i£wz £&pftt.&& 40 

fc#U SSJ|{t©iirTlcL/c#oT, *m 

Sy'j3>4 , ©*iJlt«. jBffiMICteO. OlffX 

[0 0 13] ^BflTteN i . Fe, Co, Ru, R 
h, Pd. Os, Ir, Pt. Sc. Ti. V. Cr, 
Mn, Cu, Zn, Au, Ag£flJVS2>*t, — ASICCtl 
50»8ttf»*»fttLT©5'y 3>CtoTf4fft 50 
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L<ftV>. ■tCT. cn*H**-r*Hi:*»i6SH-e»* 

cn&<p#9;tt£$£k:8ftrr&cE>-c. ens ©Kick 

£$531 lc «k TS«d^ 6 x y dr)],&te & T C <h #T'# 

(CH, c i , CH, c 1 1 . CHC li ) , 
x^> (C, H, CI. C, H, CI, . C, H, CI 
, . C, H, CI, . C, HC1, ) &Z>W3.&mMfc 
X3^> (C, H, CI. C, H, C 1 j , C, HC 1 

, ) ^(om^^tsm-m^-c, 4 0 o~6 0 ox:-^m 
wTn&^\ #tc, h)ji'DDifi'> (c, hc 1 

l&fp©N i , Fe, Co, Ru, Rh. Pd, Os, I 
r, Pt. Sc, Ti. V, Cr, Mn, Cu, Zn, 
Au, Ag©lglt ASitfJlCteO. 0 0 5If%H± 

[0 0 14] *5£WlZ£-oTftmVfcU&->>Jzi>m$: 
TFT#©¥*#*^lcWi§T£-hT, ±E©KfHd»6 
BJ3<=,7&v*<fc3IC, *g|Hb©*$3g (CIClli, 

*£ft&^ (IflAttOTaiftftS^-) A^ftC. 

x ^-JMtfiw^.H'fbSriSjtTS ^PTC^CDJiS^ I**© 

T-, #^m^*|glt-5J:<i:«$f^ b<ftVi. 

[0 0 15] ^fP^ICfe^T, ^-(b^^ifrs^STU 
St©/^— x>^lc«, *^<#tfT 2 O ©;£}£#& 
■5,, ^lw^attT^^rX^Un^w^Motaic 

dn^^ji^^s^ic^-rs^T-ab-s,. ig2 

[0016] Sg 1 ©Tj&CliiHTte, r- U V 

«t^. ^2©7?ffi«^ >j ? : '«?iX'Ss. zwrn-it. 
^t?> t^tDf&mmz&mtT^)^ 7^ u d 

^S^Sr^L.^IC/t^-x>y$:*j^ftp«-&{c 

«, z\<D&5tzmmm'b-\-ft\zx.y : ?>>f-rz>z\}ztt 

[0 0 1 7] ^20*)4lC*5ViT, UT'h^-^Wft^ 

h^^Wtti^^fb^m, ^{bS^^©»i^« 
**£ffl<,>ntf±u. TX^^^^icliyD-fe^ias 
&#^tLftltn«ft^ftt/i. *fc. vx^f^ffili«<sHc 



( 5 ) 

7 

m-<Dmt¥>-fc-)itfi&<. mmtf-ffr-zte^t. S0 

[0 0 18] *^BJ[c*5UT. &Mlstitfn\itet>f3.^ 

[ooi9) mioxmtztmTit, m&mizmi&zn 

-f-2>£> &JMJW©JP3tt»~»l 0A£U?/h2&*> 20 
[0 0 2 0] B2CC)^j4tCiJViTt.[3HtTfe^. 

^V^^UcDaatCi-SdS. i&tcN i » Fe, Co. T 30 

[0021] z<nm^iz\t, mmm (z/ut--m <d 

[0 0 2 2] 

[£li60!l] 40 
(^JS^Jl) 3-r>i/7 0 5 9#7X 

7X TlZl&tt 2 OCD^t$5. 0 2 
(A-l) ttTteR»**2FttT*D, 0 2 (A- 2) « 

WtoS ft indite. 7 ; e;i'77X->'Ja>i©iMI;r 50 
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"T* J; ?ft&#ftii£iltt©-> U 3 >££te# £>*lftl/>cr> 
T, *IK^»7ySE^-C, Z\V>mt--y>r)V&-tft\zm3k 
LXl>$.z>Z\tifl-#Z#>t>tlZ>. ^CDfcfe, t^e;!/ 

7rX->U3>«a«3J;0^<^^.. 
[0 0 2 3] B5#JC-3ViT«-?-CDJ;^^Pn^«4 
Cfttr»j&«. C0l^fcX->5 : >^;J;oT, &»§S#2 

[0 0 2 4] lvrtt©»^*>, S« (3-->^7 0 5 
9) lA±lCte. JPS.2 0 0 0A©Ti£&Ht&5Sllgtl B 
£:7*^XvCVD&lC±oTJ§5j£L/i. Ifcfc. 
77y'j3>il|j:)?$2 0 0~3 0 0 0A < #£L< 
li5 0 0~1 5 0 0Ait. 7*7X7CVDSfct<« 
«JECVDtttCJ:^T^S2Ufe. 7^77X->'Ja>. 
Ili3 5 0~4 5 0tTO. i-2^mT——)v-r^z 
ilCioTTK^tBL^fc^fioT. «*W7K^Sft^5 
HH^tTFCLTiK tm^tVp-r.^-otz, 12 (A 
-1) ©if-g-dWu 7 : E;i/77X->U3>Il©M« 

«H:xA7^Si:ioT^7^M5Ji$ 5 o~ l 0 0 
OA, ffiL<«ioo~5 0 0At^i, 

[0 0 2 5] 0 2 (A- 2) (Dm^\Z\i, 7=E)l> 

7T7,>' t Jz3>mi<?>Mf$.<Dmzxrty5>mz£-oT- 

yfrfrm&m-Z 50-1000 A. Pf^.V<\tl 0 0~ 
5 0 0A*t1fiU cnSr/X^-->^LTS«n^^r;i/ 
m%i.2$:Mf$.Vfz. C©«^S:±7j*^^.fc0®^01 

(A) ic^-r. 

[0 0 2 6] <7-;Mi— j2 2 tfmCC>iE^-e, 

5~5 0^m. ^JA«2 0 Atmt bfc. 

e.n^>„ &rz. ~^^-)V(D0mmz\t&^ 1 o o~5 

0 OX:. »SL<IS1 8 0~2 5 O'CtCl)0^LT*5< £ 
[0 0 2 7] ^IC. CinSr4 5 0~5 8 Ot:. mti5 

5 ox:-c8^p B ^^ffl^f-c7x-;i/Lrc. 02 

(B) it. *<D*mVimT\ 0 2 (A) K*5V>T, )^05 

)i3AtvT^^m\zmfiv, mtz, -^irjitimmh 

(C) tC*-T«i:plC2-3CDS«x-y^r;VK^e»m^Lfc 
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[0 0 2 8] 01 (B) tt. £CD#cMCD»tR£Jt7^<=, 
lfcS?^W;t)0T. 12 (C) ©a^k— 

«. Xyyj!/fct;ft#4tC&oTl£I!lbT. Cin&CDEtt 
[0 0 2 9] K±©ISt^fty 'J 3 >4^|5 ^ t^T 

T. ^U3>jRlcliIMK-**.ft:tV mm\z±y5-)io 
jm6#&ofc@«£fc^fritT|&£b£:. I->f>^ 
Lfc^^0 2 (D) tC^-T. &#CD&ofcg&#tt8|4 

Aift^. £co$£&ty±5t:TFT»¥5|£#fg*£ (ft 

<&^-r^Ci«»Sb<7SV^ TFTOBES 20 
y5r;p©£*CJ:D» &M©/P£7j[Sm:tfr<. ««t: 

iSViTFT4#tt*#^ci tat-rff*. — y-f bffiia 

[0 0 3 0] K±©IlTf&nfc^ B y'j3>^^ 
TTFT^f^S-r^^J$-0 3*5i^EI4lC*-r. 0 3 30 

(A) \Zid^T. <P5*lg&©XWU 0 2CD#|4 ACD&ofc 
ijm$r.**-r-&. 0®JC^-Tct^tC. CCDXcog&ft-Kte 
TFTCD^^®^*t^f,75:v ie tptce2SbAc. 

0 2 \Zm ltIiT"#^nfcMa-> 'J3>13 £ 
/^-r>^LT. S«¥«^®^tl 1 a. 1 1 b£Jg 
Efcbfc ^-UT. RF^XVCVDS, ECRXyX 

[0 0 3 1] £<E>t:, ®BECVD*£,CJ:-pT\ j|*5lX 
10"~5X10 !, cm-'H-^nfcf^3 0 0 0~ 40 
6 0 0 0A©^*gi|->U:J>]8l£^j£U £*a£/1*- 
->^IT. y-fHil3a, 13b£J§M£b£:. 

(0 3 (A) ) 

[0 0 3 2] X\z. 7'7X-7H-tr>^ffil; < J:oT^I6 

tf. NIl;tt7:t77-r> (PH, ) <£, PSJICtev 5 * 
5> (B, H, ) SrffllAfc. 0-C«N^!TFT$r^-r, 

5keViLfc. $^1:5 5 0^4^17=;-;^ 

z.t\z^x. *Fm%}<Dtsmt*&z\£t.\,\ jfmyomm so 



#Pi¥7-4 5 5 1 9 
10 

1 4 a~l 4d£^J&L*:. StttetCteU-tf-Tr:- 
^ b < ti 7 y -> :x 5 > XT' =— J; 'p fcjfc X* ;i/ 
^-$-ffi«-r-57Jftt>fflV^dt^T^^>o (0 3 
(B) ) 

[0033] mwz. mi%<DTFTtiFMtf5im\zmmj& 
mm i 5 1 lt, fssooo Acomtvkmm&i&m 

U-i>mm\ZWim-W.mi 6 a~l 6d£J|5jE£b*:,, 
(0 3 (C) ) «±©Igi;<toTTFT (@TttNf 

»SIJN5 : t^l'iT4 0~6 0cm ! /Vs, P^ 1 ^ 
^H!T3 0~5 0cm ! /VsT^L 

[0 0 3 4] 04 1:11 7;^Z7A^ KCDTFTfP 
82£:fc£&-?fc*££7K-r. 04 (A) »Ci5I^T\ "fife 
g&CDXte, 0 2 CDS 4 ACD$.oifc«Blf^it*-r^). 0® 

carrot, z\(ox<D&ft\z\iTFT<»¥m#mmtf 

^3&&^<£?tcEBbfc. Tft:b*>> 02iC^bfcI 

ir#^nfc^sy'j3>i3^;^-z>^u> a 

la, 21 b£:i5j£b7c., ttT, RF 
7"7XVCVDS, ECR77X7CVDS. X/ty^ 

•J >yftfo*ftt:J:^T^ M£M&i bT«tt"T* 
gHt&3ff$l2 2*Jgj«bfc. 7"7X7CVDft^M 
H^TJXtSTEOS (fh7-Ih*v- 

bX. 1 %©->'J 3>^tfT;l-5n^AK OPS 5 0 
0 0 A) £X/*y^jSK:J;r>Tli«U = 
>^bxy-f hffilg • «S2 3 a, 2 3 b£«5f£brc„ 

[0035] a\z. g&&3%<DmEme>^u>i/v 

n-;H««fc«b» 6MlitLt, 7*S=vAffi 
«&»SiU Cltll:licit^DitbT^SS!^$*3C7S:o 
fc. mStfiSSHJ, 2 V/7>TmEE^_h#-r^<t^(CEP 
iOU 2 2 0 Vl:ILfci::5T'lE^- gtt. «ft 
*no^A/m' eiTtC^o/ctC^X«§g*f?ihb 
fc. dco&JfL f$2 0 0 0A©iiltt-2 4 a,. 2 

4 b&m&L-zntz. (04 (a)) 

[0 0 3 6] ifclC. yyX-7H-tr>^IC«toT^FM 

fC«7*X7-<> (PH, ) PS!l:ttv3|{7> (B 
j H« ) ^m^tio 0tC«N5 lj f ^JUSTFT^^-To 
tammmit, 7*X7Oli8 0keV, i?#y>«6 

5 k eVthfz. ^^iZZ\tl^\^—*f—7-—)Vt^>Z\ 
t\z£-?T, ^m®(Om'&it*}5Z\-fZ^. ^F*E^lffi«2 
5a~2 5d$Mlfc, ttJBLfcU--!f— tt. KrF 
l/.-f- «S2 4 8nm) 2 5 0~300mJX 
cm* <D3L*)i*—&m<DU— *?-?t&5->3 y hfig» 
bfc. (04 (B) ) 

[0 0 3 7] ggHC. JSacDTFT^i[5)«ltcHr B 1$e 
igk^l 2 6 tLX, /PS 5 0 0 0 AcDgKfc3i3iiBI£iIffl 
b, Z\tUZ=}>$>? h*-;^ffKLTV-7,M> K 
U"f • 2 7 a ~ 2 7 d ^}^J5K b^c. 
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(04 (C) ) 

~12 0cm' /Vs. Pft*;H!T5 0~9 0cm 
' /VsTf&ofc. ZLOTFT&m^TttmZtl 
tzis? hU-W7ttHH >«JE1 7VT6MHz> 

2ovti i mh z -c<DW)tt-t>mmznrz. 
[oo38] c&Kftm ms\z\t, m4tmm\z7 

-T. tztzV. CdTtiT^^yXv-Uu^^gttSt 
LXm^Tzo 05 (A) tC^-T.k^lC. *&3 1±(CT 10 

i&mt&mm 3 2 zmmv. s e. icjps 2 0 0 0 ~ 3 0 

0 0A<D7^)UyrX'^Vzi>m3 3*mmVtz. 7* 
)\> 7 r X -> U a >M IC tt jg£ & s © P m t> L < « N 1PF 

<J:e'(c^©n-yy;i/fcb<ttE|{bn^^r;PSiK3 4 
A. 3 4B£J£j6fcU £©tt^Tf5 5 0*0. SVHTStLtz 
\t6 0 O^ 4^IB7^— ;i'-r*i:tfc«J:oT7 ; E^7 

[0 0 3 9] #tc. dO«k3lCLT^f>nfc^a->'Jn 
>M@5 (B) IC^TJ:'5{C/t^-^>^bfc. 20 

3 4 A. 3 4 BCD^PP^gB) 0D -> 'J 3 >MIC«— y tr)Vifi 

^tT, it->'j3>It3 5A. 3 5 B£Jgj6£L£:,, 

£e>(c. • ; e»±icii»Stt^7 ;: E;i'7TX->un>^3 

6£*t«Lfc 05 (C) tC^TJ:5l::y-r h 

a. 3 9B^Mt^>„ mf&m&i®)4 o&m& 

U 3>^i7 hsfc— 4 1 
B£y-X. Kl"f >l3fi£LTTFTWt5. d 
©TFTTteSliBcDJPStCjt^T. y— X, KW> 

4$g5:Tr. ^ogf, y-X. H W >m$.V>mn.ifiHk'P 
U TFT©#tt^lpJ±f^<, 3>^^h(D^J« 

[0 0 4 0] CSfeJSM 3 D 06lCte. CMOSIOT 
FTftm&$>Z.tZr>tzm& : £^-r. 0 6 (A) IC^Ti 40 
S«5 l±KTteIiHbJi5!l]gl5 2£i#ttL. 2£ 
1000~150 0A©7^e^y 77y'j3>i 

^T5 5 0tT7r-;i/t5. CKDISlCt^T, BHb 

T. 06 (B) tc*-r«kp«c, 7^77X->'J3>I 
TS-fb->U3>5 9 A. 5 9 BteaglCiiVv^n-S. 50 
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[0041] ^ic, z\o)£.?^i.Tn<z>ntzm&->'j^ 

>BI£0 6 (B) \Zfn-t^o\Z/^ — -yifhxmAk^ 

\t—y5-)KDm&w*:%^z\tiz&m-?'<g-v&z>. a 
#-> u 3 >«g«jg^, y< M&*gt 57. y^bmm 

5 8 A, 5 8B^^fiELfco 

[0 0 4 2] 05 (C) iZ^JiviZ. -T^"> 

H - 1! > y ffi \Z J: o TT^^lgt JtTNl <D^Wfa 
^ 6 0 A i P IfflT»®« 6 0 B ^ f CIO 

nucte. wu*. ww*®tot.\,-zm (K-tr>y#x 

li7*^7-f>PH, ) ^ts, 6 0^1 1 OkV CDiD 

mni£T'±mzF-\z°>if$ : i$z\ts.\,\ #tc, 7*hu 

*, (F— bf>y#X«i?#7>B 

» H, ) 4 0~8 0 k VOjD5imJE-CK-tf> 

[0 0 4 3] K^tf>y&-n£. 0 4©«£-<?:|s|«Ucl/ 
— if-7tcD^JK«c:J:oT. y— FW >cDffit£-fb£ 

h*— ;VSrJgJ^bv ^I116 2A. 62B. 6 2 C £ 
y-X. KW>l:MtTTFT^t5. 

[0 0 4 4] CH*S0iJ4) 0 7 IC*^Jg^J*^-r. * 
nt&&M. - y y )Vm 1 7 7 y X -> 'J 3 >fit«— SB 

7^-;H:i5^&^T, ^S<b^-a-^^icM-r^ 

[0 0 4 5] S*g >y 7 0 5 9#) 7 0 lJh 

\Z. T*©^ba*il 0P32 0 0 0A) 

T. P$3 0 0~8 0 OA. #lxWc5 0 0 AcD->'j3> 

^7 o 3&i$.mvtz. $e>ic. y^x^cvDfttcto 

T»fta*Bl7 0 4 COKftS*«7 0 4 

li-7X^*f<t&£.o f $lt5 0 0~ 2 0 0 0 A*WSL 
a>ofc. S)*OJC»^<tfcf>*:-;i,{c«toT.«0L^:U 

[0 0 4 6] t<DW:. / £*a<D7*hVV?'7 7J-j:m 

iz^-DTmt^mm7 o 4^/^^-->ifLfz. 

x. x/Vy^fetc<t^Tn->y;nK (jp^sooA) 7 
0 5*»j*Ufc. r:-y^;i/^Wjp$(ii o 0A«±*s» 
*b7J^fc. (0 7 (A) ) ^E-LT. S^H^fT , 2 
5 0~4 5 OtTl 0~6 0^-7-— JILtz (7°U7- 
-JUg) . 4 5 0tT2 0^7-— )VLtz. 

Z. ©^m. T^E^U 777->U3>4 1 \zm\t— y <r)UM 7 

o 6&Bi$.t<nrz. z\<Dmcomz\$. 7'u7~-)i<du 

St/^t'H-^U&^ofc. (0 7 (B) ) 
[0 0 4 7] *<D'&. -v*)Vm*X.v^>if\stz. X 
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fz. dtl<=>©X>;/^> HTH —ytr)Vm<0^y^-> 

xy5 i *>h*fflvifc. &m\mm : m&t : *= 1 : 1 

0 : 1 OiLfc. -y$-;WSKfcSLfc». 5 5 0t. 
4~8^H7r-j|,Lfc (rg^k7n-;ng) . 
[0 0 4 8] i£J|fl:7X-;VXgtC:J3V>TttU<t3j&>© 
Sgl ©*?£«, 07 (C) ©J;5l:vx 
^7$J7 0 4&mLtz$.$ii5Z.?3.?j58kT'$>2>. JSAfctt 10 
07 (C) ©^EP©±5lCiif7T^.<. VX^** 

z.n.tt&re$>z>. fg3«. 07 (D) ©iptc^x:? 

#£8§HfcLfc©*i. fffclC^ta^^tS*OftJ^7 

[0049] f&KDjjmzti&mttjsm-e&z*^ -jvt 
3>it7A^a7 0 4©x^^>i/w— hAtstsiBii; 

ggJCte^^©^^©^©^!;;. yU3>I 
©SW£n/tgl$#fe;*;£<x-y5F>^$ti, *«±ic© 

[0 0 5 0] Sl2©;£i£tegse>Tffi¥T&D. aSJUtT 
^T-&3©TX-;/^>^fe5gi^&;g>„ L^L, igU 

30 

[0051] jg 3 ©xsw:«i*K:&R©efi-> u n >m 

^tt^tf:^4©JS 1 !:lT; >'J 3 >*®£® 
ffiLfctf^T^lC&AU g?DtC5 0 0~5 5 0X;T-1 

0~6 OA©^Ugtft&|?i£|£7£f£U gsfl 

Lfc. CC9^ffiT«, «^®IOjngl:|gK:ttftjKdt«j$ 
Sn> Lfrfe. £©&fli©gprmJlft:x>.y^;i,Jf ©;T 
<ifi&#i&ilte£nT^££:ttT> &ICTFTt;H£/BT 40 
Z,®M (0©£©gB#) TttiSWu^T^fti^ 
fc. Z\<Dtz$>, &\zm\:—v*r)Vm7 0 Gfr^^mg. 
T«->'J n >!&©S®#2l^ic¥ST&o;t. 
|g2©;£i£J:Dfe|6U:U &t£fg3©#i££|5)U;T&o 
fc. 

[0 0 5 2] C(D«tp{cLTiga->Un>^«r#fc„ -t 
->'J3>i7 0 3£/^ — x>^Lfc. #»< L 

m » *5cfctffi£fi,& (0©£cEP©$fc3g©£f8l8B) 



#^^7-4 5 5 1 9 
14 

T. TFT©ffii±@JCfflV^g«CD->U3>®^7 0 8 
Sr^L-fc. l/T, ^tt^S^T. JP2 1 2 0 OA© 
*<fc^*©y-f hffiMR7 0 9Sy?X7CVDStJ: 

O0A) l:±oT^ Ml7 10tf 1ICDE87 1 
1 £Jgfi£L, y-f bmm 7 10 £ Lxses^ 

tttC^tt*SStt»7 O Sfc&AU V-VHK> 
®«7 12$MUc. £©&> "Itt • ifi#fl.©3atf££ 

tC. (f$6 0 0 0A) *y^X*VCVDS 

fcj:t>T*j«L. mm&imyB 7 1 3itt. c 

©JiW*ft«k*fca>^^ h*— t;psx^ 
AI 6 0 0 OA) ICj;-?Tg§2JIffiig|7 14. y 

-VHH >1I-ES7 1 SSJBriELfc. &_k©X 
II:ioT. TFT^$nfc. (0 7 (E) ) 
[0 0 5 3] 

7X->'J3 >*S*Mt©«Sfl;. HMbSCJl-r* i: n 
?:&#TH»l«fcfe©-TN&?K -£-©&««>©gJfi. 

T**©T» £f8fct>fc6-r*J£ttBID LA£tV>fe©T 

* 5 . ^jg^max ^ <jr ju * 4» ,j> iz mm &*>z\fz-otz 

to*.. Fe. Co, Ru, Rh, Pd, Os, I r. P 
t. Sc. Ti. V. Cr, Mn. Cu. Zn. Au. 
A g © is "f tile jgffl T €T -£> © T & * . 
[0 0 5 4] tfiJAfcr. ^3fe©HffiJ5£fi^{C*5ViT«. ^ 
tfe2 4«fH©7X— ;Ud^gi$tlfcfc«?>lC, 1 

tt^fcooaieii^^2»ttnii 7 

1 5*fc^StSnfc©f»4*s. *%§qiC^-r>T. 4 

*l/6«TK:linM-r*cia«T**. z.<DZ\t\z£.Z> 
*^14©|6]±. ^g««©gU^«. S«®Sn7>h© 
«T»CO^D. 0"^TtiTFTffi*&©{£T£^-nfC<fc 
Sfi«SIS©«feefct?75:*«Sfe©T*S. C©J:31C* 

©T$>-5„ 
[H®©ffi¥^Ui?g] 

[01] ms^j©ie©±M0*^-r. (m&itt 

T FT©Si) 
[0 2] HiS0iJ©Ig©»r®0^^-r. (SiRWtC 
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